Our attention was drawn to the phenothiazine backbone of the promazines as a suitable model system for the controlled construction of three carbon-heteroatom bonds in a oneflask operation. This would require that either C-S or C-N bond formation would occur preferentially followed by cyclization to the core structure. As outlined retrosynthecally above, this translates the promazines back to 2-bromothiophenol, 3-(dimethylamino)-propyl amine, and an appropriately substituted 2-bromo-iodobenzene. From in-house experience and literature reports with reactions involving palladium ligated by DPPF, BINAP, DPEphos, and Xantphos, it was expected that the C-S bond formation would precede the aryl amination reaction.
INTRODUCTION
The formation of aromatic carbon-heteroatom bonds has traditionally been achieved by nucleophilic aromatic substitution or via the copper-mediated Ullman reaction. 1 The palladium-catalyzed formation of aromatic C-N bonds 2 extensively developed by Hartwig and Buchwald has provided a powerful alternative. 3 While the aryl amination reaction is applicable even to aryl chlorides and activated phenols, the analogous C-O and C-S bond forming reactions have attracted less attention. In a medicinal chemistry project, we have developed a palladium-catalyzed reaction that enable the formation of one C-S and one C-N bond from thiophenols, amines, and and bromo-iodobenzenes in a one-flask operation. Herein, we report the application of this discovery to the synthesis of the promazine family of antipsychotics. + +
REACTION SCOPE
The three-component reaction worked well for the promazines with good-to-high isolated yields (50%-80%). The reaction with allyl amine gave a complex mixture of unidentified products. Benzyl amines were good substrates. While no amination products were obtained with 4-(trifluoromethyl)-aniline, 4-amino-benzoic acid ethyl ester, or 4-(dimethylamino)-aniline, the protocol could be extended to other anilines. The use of ortho-bromo-iodobenzenes controlled the regiochemistry. Replacing 2-bromo-1-iodobenzene with 1,2-dibromobenzene led to a much lower yield of promazine. It was not possible to use allyl amine as a substrate in the reaction. 6 Toluene is a relatively poor solvent for microwave chemistry (MW), and often MW heating to 160 °C failed. Toluene/DMF or 1,2-dichlorobenzene were good microwave solvents, while no product was observed when toluene was doped with the ionic liquids bmimCl and bmimPF 6 . The reaction was easily scaled up to 90 mmol in a Biotage Advancer microwave synthesizer to produce 17.9g promazine (68%; w. toluene/DMF 95:5 as solvent).
Conveniently, up to 12 reactions could be performed when using an aluminium block to heat the reaction in screw-cap vials from room temperature to 160°C over ~0.5h followed by stirring overnight at 160°C (no attempt were made to minimize reaction times). 
CONCLUSION
We have developed an efficient catalyst system for the formation of one C-S and two C-N bonds in a three-component reaction leading to the classic antipsychotic promazine scaffold. The transformation requires either microwave or conventional heating in sealed tubes, and is readily scaled up to 90 mmol under MW conditions. The scope of the reaction can be extended to anilines instead of aliphatic amines. 
